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Abstract
The ability to accurately and efficiently calculate the flow structure in the base
region of bodies of revolution in supersonic flight is a significant step in CFD code
validation for applications ranging from base heating for rockets to drag for
protectives.
The FDNS code is used to compute such a flow and the results are compared to
benchmark quality experimental data. Flowfield calculations are presented for a
cylindrical afterbody at M = 2.46 and angle of attack o_= 0. Grid independent
solutions are compared to mean velocity profiles in the separated wake area and
downstream of the reattachment point. Additionally, quantities such as turbulent
kinetic energy and shear layer growth rates are compared to the data. Finally, the
computed base pressures are compared to the measured values. An effort is
made to elucidate the role of turbulence models in the flowfield predictions. The
level of turbulent eddy viscosity, and its origin, are used to contrast the various
turbulence models and compare the results to the experimental data.
879
https://ntrs.nasa.gov/search.jsp?R=19950017232 2020-06-16T08:46:03+00:00Z
0"-- t= J:Eel,__
_n e._U
2_=E
._ _._
z_
° I,,-I
0
I.,i
r_
I-,i
0
0
0
ml
,, I,-,I
0
I-,I
°_I
I..i
r,/'j
° _"I
I,.i
r,.,l
[-,
oml
I.,i
0
88O
N0
N _ m
_ °_
• • • • ! •
881
882
883
0-i=
=m E'_
Z_
884
©N..=4
©
>
0
,r=-(
,r.-4
0
! - i ......................... o,.
............................................................................... L_
d
................ ° ............................. ° .................. _ ...................... . .............. ° ...........................
I i I i I I i
,r==l
,¢.=P
.i.--4
¢)
b=i
i 0
I i
d
d
_T_.[
885
0)..=(
Z
Z
I.-...4
0
......... _ "_ |
0
i 0
o
, , i ' i I i i i i I i i i i l i i i i
886
t',l
{u
.v.-I
O
_4
U_
O
U
o
N
_" _ o
,_ • _
" o," o," o" "o, o," o do, c_ o! ! I
O _- _ 00 00
o c_ c_ c_ o o
I ! I I | I
=
c_ c_ o o _ c_
m l
r_
• •
O O O O o o o _ c_| ! I
I
0 0 0 0U
Y & Y ,
LU
U)
0
O O
Y _ Y
222N _
887
0====
;>
"_ _ .=
=mE_
_=._
z_¢
O3
.,,-.:
888
la
_J
.Iml
o
o
u ._
<-*. E
_::E = E
(I= la I.
".= 0 ::---
E
.4....,
(1)
0
0
o9
I
..C
889
Q
I
¢.D
0
0
m
m
_a
m
m
X
0
Z
o
890
Wp,-
_- z_.
=
= ,=, -
>= _=
I:= _ II
•,d "
c.1 C=
• Z
t'- W
C.1 X
.J
W
n.,
r,_lg m
C..I m t'_
?
We=
D xI:
iI
!
m
i
&
P.
891
ORIGINAL PAGE IS
OF POOR QUALITY
z z r_
P" .J O CC
I-M'IXr.O
i 'i
_J
X
Ikl
r._ •
_r,,J
a x r'j
_r L"_ (_ x
• . . r_
r,i
\\\
M
_____::___
Ol
¢
892 ORIGINAL PAGE IS
OF POOR QUALITY
B-
-,,- == Q
_,- j m_,,
r _" _' r.._
r,D
wr.,
f._ p w...
Q xD
'q' o Ll:l x
• . o i_.
w -,-
=,.
7"
I-
=C
893
C
XZ
X
_J
m,
bad
• ° ° _,
¢N
M
i
|
l--
a
¢
u;
o
894 ORLGINAL PAGE IS
OF POOR QUALITY
895
_D
II
)4
0
0
"tl_tt*tl*lllll!llll
e_
0
0
!
0
oM
• ................._ .............o.i..o.o o o. o oo "_
I I I I
_[/,I
896
t"--.
II
t
°iI °
IIIZltlllJlllllllll
!
]
'_lli i
0
tlpnfJIfilil1111111
_,.[
897
08
0
0
0
d
c_
898
0
0
L_
0
L_
!
0
0
oo
899
0
u
!
0
!
o o o m_
0 0 0 0
900
e,4
a_
"u--
_ _-_._-
901

